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(54) Skin button 

(57) A skin button comprising a cylindrical core 
component (2) secured in the subcutaneous tissue (7, 
8, 9, 1 0) of the living body as passing through the tissue, 
the core component has thorough holes which pass 
through the subcutaneous tissue and let skin penetrat* 
. ing components be inserted which pass into and out of 
the subcutaneous tissue, the core component (2) has a 
tubular component (3) made of fiber base material con- 
sisting of biocompatible fibers on the rim of the part of 
the core component which contacts the living tissue. 
The living tissue grows into the space among fibers of 
basic fiber materials of the tubular component (3) to 
securely hold the skin button (1) in the subcutaneous 
tissue as well as to ensure prevention of bacterial infec- 
tion. 
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Description 

The present invention relates an apparatus to fix 
tubes, electric wires, and the like which pass through 
the skin of the living body, to the skin of the living body, 
that is, a skin button. More particularly, the present 
invention relates to an apparatus which is established at 
the site where tubes or electric wires pass through the 
skin of the living body which connect an organ in the liv- 
ing body or an artificial organ such as an artificial heart 
or an artificial heart-lung with an equipment and the like 
outside the body, and which sustains tubes, electric 
wires, and the like to the skin of the living body, the 
tubes and electric wires are fixed to the skin of the living 
body as they pass through the skin. 

Conventionally, a procedure has been performed, 
where a tube is inserted into the living body by passing 
through the skin of the living body to inject pharmaceu- 
tical solution to an organ in the living body or to drain 
body fluid and the like from the living body. A procedure 
has also been performed where an electric wire is 
inserted into the living body by passing through the skin 
of the living body to pickup a signal from various detec- 
tors implanted in the living body. Moreover, tubes and 
electric wires have been inserted into the living body 
which connect an artificial organ implanted in the body 
such as an artificial heart or an artificial heart-lung with 
an equipment outside the body and supply pharmaceu- 
tical solution on electric power to the artificial organ. 
Various apparatus other than the above may be left in 
place as they pass through the skin of the living body for 
various purposes. 

When the above tubes or electric wires, or any 
other apparatus are left in place as they pass through 
the skin of the living body for a long time, it is necessary 
to fix and sustain them to the skin as well as to give such 
a treatment to prevent invasion of bacteria into the body 
from this penetrating site. 

Conventionally, a tabular component has been 
stuck to the surface of the skin around the penetrating 
site where a tube or an electric wire pass through the 
skin which, for example, connects an artificial heart 
implanted in the body and an equipment outside the 
body in order to make the above tube or electric wire 
pass through that component. In such a component, a 
load applied to the tube or the electric wire is transmit- 
ted dispersedly to the surrounding skin via that tabular 
component, whereby the tube or the like is fixed to the 
skin. 

However, such a tabular component is stuck to the 
skin, so that when the skin moves because of body 
activity in use of the above component, the tabular com- 
ponent cannot coordinate with that movement of the 
skin, which may make the user feel discomfort or a pain. 
The above tabular component, which is stuck to the sur- 
face of the skin, is possible to move due to the elasticity 
of the skin. Therefore, when an external force is applied 
to this tube and the like, this tabular component moves, 



and as a consequence, the external force applied to the 
tube may be exerted on the through hole, causing a 
pain. Moreover, such a component allows possible inva- 
sion of bacteria from the site between the tube and the 

5 through hole of the skin 

Coating with a biocompatible material of the sur- 
face of a component like the above one which is left in 
the living body for a long time has been practiced con- 
ventionally. Such a measure allows sticking of the living 

10 tissue to the component, sustaining of the component to 
the living tissue, and prevention of viral invasion from 
the site where the component is buried. Such biocom- 
patible materials include carbon materials, titanium, 
fluororesin, hydroxyapatite and the like, which are used 

is as dental and bone prostheses. 

However, the component of the present invention 
which is left in the living tissue as it passes through the 
skin, that is, a skin button, did not show sufficient bond- 
ing to the living tissue when the above conventional bio- 

20 compatible materials were used. 

In the past, a component to be left in the living body 
itself has been made of the above material, or alterna- 
tively, a component made of another material has had 
its surface coated with the above biocompatible mate- 

26 rial. Thus there has not been sufficient bonding of the 
surface of that component to the living tissue, which 
might cause a slippage between the surface of that 
component and the living tissue. 

Therefore, the above tube which has its surface 

30 coated with a biocompatible material as was the case in 
the past will cause the movement of this tube due to dis- 
tortion of the skin, cause some slippage between the 
penetrating site and the living body, and make the user 
feel a pain, and may allow the invasion of virus from the 

35 site. 

The present invention, based on the above back- 
ground, provides an apparatus which securely fits and 
sustains tubes, electric wires, and the like which pass 
through the skin of the living body as mentioned above, 

40 causes no discomfort and allows prevention of bacte- 
rial infection and the like, that is, a skin button. 

A skin button of the present invention has a core 
component to attain the above object. The core compo- 
nent has a length at least sufficient to pass through the 

as subcutaneous tissue of the living body to which this 
apparatus is applied. The core component also has at 
least one through hole, where a skin penetrating com- 
ponent such as a tube or an electric wire to pass 
through the skin is inserted, and the penetrating compo- 

50 nent passes through the core component. The space 
between the outer surface of the skin penetrating com- 
ponent and the inner surface of the through hole is pro- 
vided with liquid-tight seal. 

The outer surface of the core component, at least 

55 the part which contacts the living tissue, is covered with 
a tubular component made of a biocompatible material. 
This tubular component is made of a material which has 
a compatibility with the living organism. In the present 



2 



3 



EP0 864 333 A2 



4 



invention, the material composing this tubular compo- 
nent consists of a fiber base material made of biocom- 
patible fiber. The fiber material composing the tubular 
component consists of materials which are chemically 
inactive and well compatible with the living body includ- 
ing carbon fiber, titanium fiber, fluororesin fiber, 
hydroxyapatrte fiber and the like. This tubular compo- 
nent may be composed of fiber base material made of 
such fiber materials in the form of woven, knitted or non- 
woven fabric, or in the form of sponge or felt. 

Since the above mentioned material is favorably 
compatible with the living body, the subcutaneous tissue 
where the skin button is buried grows and adheres 
closely to the surface of the tubular component to main- 
tain the skin button in the predetermined place and to 
prevent bacterial infection. Moreover, the tubular com- 
ponent is composed of the fabric of the above men- 
tioned fibers, and the grown subcutaneous tissue 
adheres closely to the component by getting into the 
space among fibers to integrate this skin button into the 
skin more securely, which prevents the user from feeling 
a pain due to the slippage between the skin button and 
the subcutaneous tissue and also ensures the preven- 
tion of bacterial infection between the skin button and 
the subcutaneous tissue. 

In one preferred embodiment of the present inven- 
tion, a collar-like flange portion projecting from the rim 
of the core component of the 6kin button, is provided. 
This flange, for example, may be so buried in the subcu- 
taneous tissue that it lies between the straight muscle of 
abdomen and the rectus sheath of in the subcutaneous 
tissue of the body, which further ensures the bonding of 
the skin button to the subcutaneous tissue. 

In an alternative preferred embodiment of the 
present invention, the surface of the part contacting the 
subcutaneous such as the above tubular component, 
flange portion, and the like is coated with, for example, 
law temperature pyrolytic carbon (LTPC) processed by 
chemical vapor deposition (CVD). Such carbon coating 
improves the compatibility of the surface with the living 
tissue to ensure the integration of the skin button with 
the subcutaneous tissue. Moreover, such carbon coat- 
ing allows adhesion between the above tubular and 
core components, which avoids the necessity of use of 
another adhesive agent for their junction and improves 
the compatibility of the skin button with the living body. 

Further oxygen plasma processing by contacting 
oxygen plasma with the surface of the above carbon 
coating layer further improves the compatibility of the 
carbon coating with the living body. 

In another preferred embodiment of the present 
invention, the skin button of the present invention com- 
prises a sleeve component where skin penetrating com- 
ponents such as tubes or electric wires pass through, 
and the above core component is placed around the 
perimeter of the cylindrical component Between the 
core and sleeve components lie a spacer and an elastic 
membrane, or a hollow, doughnut-shaped elastic com- 



ponent and the like, which allows a structure ensuring 
that the core component can freely slide to the axial 
direction of the sleeve component as well as ensuring a 
seal between them. Therefore, when a load is applied to 

5 a skin penetrating component such as a tube, the 
sleeve component where the tube passes through and 
the core component buried in the subcutaneous tissue 
show relative axial movement to allow a certain move- 
ment of the tube, reducing the load transmitted from the 

10 core component to the subcutaneous tissue and the dis- 
comfort or pain the user may feel. 

In another preferred embodiment of the present 
invention, a holder component which contacts the outer 
surface of the subcutaneous, that is, the epidermis, is 

is provided. The holder component is so attached that it 
can rotate at the distal edge of the core component and 
it maintains the seal, and skin penetrating components 
such as tubes and electric wires pass through these 
core and holder components. Therefore, when a load is 

20 applied to such a tube, this toad is dispersedly transmit- 
ted to the surface of the skin via the above holder com- 
ponent, and the load due to torsion of the tube and the 
like is absorbed by the rotating movement of the holder 
and core components, reducing the load transmitted 

25 from the core component to the subcutaneous tissue 
and the discomfort or pain the user may feel. 

In another preferred embodiment of the present 
invention, there is an extension holder component 
placed on the distal edge of the core component, is pro- 
se vided. This extension holder component sustains part of 
tubes and the like directed to the outside of the body, 
while one or more points of this component closely con- 
tact the surface of the skin, serving as a guide for such 
tubes and the like directed to the outside as well as 

35 transmitting the load applied to these tubes and the like 
from the contact point to the surface of the skin, which 
reduces the load applied to the core component as well 
as reduces the discomfort or pain the user may feel. 
In another preferred embodiment of the present 

w invention, the tubes and the like directed to the outside 
of the body are sustained with a belt, which is worn 
around the surface of the living body and sustains the 
tubes and the like directed to the outside, ensuring the 
sustainment of the tubes and the like directed to the out- 

45 side of the body, further reducing the load applied to the 
core component, and reducing the discomfort or pain 
the user may feel. 

In another preferred embodiment of the present 
invention, the tubular component placed around the 

so perimeter of the above core component is formed in a 
tapered from where the diameter reduces as the tubular 
component advances distally from the body. The subcu- 
taneous tissue contacting the surface of this tubular 
component grows and adhere to the surface of the tubu- 

65 tar component, and during the process, abnormal 
growth of the subcutaneous tissue, that is, down growth, 
may occur due to the contact pressure and the like 
imposed to the subcutaneous tissue by the tubular com- 
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ponerrt. However, the tapered form of the tubular com- 
ponent allows axial movement of the tubular component 
in accordance with the growth of the subcutaneous tis- 
sue contacting the surface of the tubular component, 
leading to the prevention of the above mentioned down 
growth. 

The invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which; 

FIGS. 1A and 1B are front and longitudinal section 
views of the skin button in the embodiment 1 of the 
present invention, respectively. 
FIG. 2 is a longitudinal section view of the skin but- 
ton of Fig. 1 buried in the subcutaneous tissue of the 
living body. 

FIG. 3 is a exploded perspective view illustrating 
the attachment of the core and flange components 
of the skin button of FIG. 1 . 
FIG. 4 is a side view of the skin button of FIG. 1 bur- 
ied in the subcutaneous tissue without the flange 
component attached. 

FIG. 5 is a longitudinal section view of the skin but- 
ton in the embodiment 2 of the present invention. 
FIG. 6 is a longitudinal section view of the skin but- 
ton in the embodiment 3 of the present invention. 
FIG. 7 is a longitudinal section view of the skin but- 
ton in the embodiment 4 of the present invention. 
FIG. 8 is a longitudinal section view of the skin but- 
ton in the embodiment 5 of the present invention. 
FIG. 9 is a side view of the skin button in the 
embodiment 6 of the present invention. 
FIG. 10 is a side view of the skin button in the 
embodiment 7 of the present Invention. 
FIG. 11 is a front view of the skin button in the 
embodiment 8 of the present invention attached to 
the living body. 

The present invention will be described in detail 
below with reference to the drawings. FIGS. 1 A, 1 B and 
3 illustrate the skin button in the embodiment 1 , which is 
buried, for example, In the subcutaneous tissue of the 
living body, and lets skin penetrating components such 
as tubes and electric wires connecting an artificial organ 
implanted in the living body with an equipment outside 
the body entering into the body via the skin. FIGS. 1 A 
and 1 B are front and longitudinal section views, respec- 
tively. 

In these figures, the numeral 1 is the skin button in 
the prevent invention, and the skin button 1 comprises a 
hollow, cylindrical core component 2. and a tubular 
component 3 made of a tubular biocompatible material 
placed around the perimeter of the core component 2. A 
flange component 4 is attached to the proximal edge of 
the core component 2. In this embodiment, the above 
tubes or electric wires are housed in coated tubes. A 
coated tube on the side of an equipment outside the 
body and a coated tube on the side of an artificial organ 



inside the body are designated by the numeral 5 and 6* 
respectively, both of which house the above tubes or 
electric wires inside. 

The above core component 2 is made of titanium or 

5 carbon material which ensure air-tightness and preven- 
tion of bacterial infection with a fine rahmen surface 
(FRS) layer made of carbon fibers as a surface finish. 

The core component 2 has three through holes 2a 
in order to let pass and hold electric cables connecting 

10 an artificial organ in the living body with an outside 
equipment (not shown) in the figure which drives the 
artificial organ, cooling water, drug solution, body fluid 
and the like (hereinafter, referred to as cables and the 
like). The number of these through holes 2a can be var- 

75 ied depending on the number of connected cables and 
the like. 

A coated tube 5 on the side of outside equipment 
housing cables and the like is secured on the connect- 
ing portion 2b at one edge of the core component 2. 

20 while a collar portion 6a formed on the coated tube 6 on 
the side of the artificial organ is attached on the con- 
necting collar portion 2c at the other edge. 

Around the perimeter of the core component 2, a 
tubular component 3 made of carbon fiber base material 

25 treated with low temperature pyrolytic carbon (LTPC) by 
chemical vapor deposition (CVD) processing is hooked 
and attached, and securely adhered to the core compo- 
nent by such measures as press fitting, adhesion, CVD 
etc. 

30 Since carbon fiber base material treated with low 
temperature pyrolytic carton is strongly adhered to the 
core component by the bonding power of the middle 
layer through chemical vapor deposition processing, it 
can gain better biocompatibilrty than using of adhesive 

35 materials. Base materials for the tubular component 
include titanium nonwoven fabric, ftuororesin nonwoven 
fabric, hydroxyapatrte and the like which are inactive 
and favorably biocompatible, which may be in the form 
of knitted or nonwoven fabric or sheet of carbon fiber, 

40 sponge, or felt, or even in the shape of bobbin winding. 
The flange component 4 has a groove 4a to pinch 
the connecting collar 2c of the core component 2 and 
the connecting collar 6a of the tube component 6, 
ensuring the integration by connecting the core compo- 

45 nent 2 and the tube component 6 before pinched by the 
groove 4a. 

After the integration, low temperature pyrolytic car- 
bon is adhered to the region around the perimeter of the 
core component 2 and the flange component 4 by 
so chemical vapor deposition (CVD) to integrate the core 2 
and flange components 4. 

FIG. 2 is a expanded sectional view of the skin but- 
ton in the present invention attached to the subcutane- 
ous tissue. In this figure, the epidermis, dermis, straight 
55 muscle of abdomen and rectus sheath are designated 
by the numerals 7, 8, 9 and 10, respectively, and 7 - 10 
as a whole are referred to the subcutaneous tissue. 

The flange component 4 let the core component 2 
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with the inserted tube component 5 pass through the 
skin, then connects the connecting collar 2c of the core 
component 2 and the connecting collar 6a of the tube 
component 6 on the side of the artificial organ. The con- 
nected part is snapped in the groove 4a, and then bur- 
ied between the straight muscle of abdomen 9 and the 
rectus sheath 10, ensuring the linkage of the tubes 5 
and 6 from the artificial organ and the outer equipment, 
respectively, and the core component 2. The surface of 
the flange component 4 on which carbon fiber base 
materials treated with low temperature pyrolytic carbon 
by chemical vapor deposition like in the case around the 
perimeter of the core component 2, is well compatible 
with the subcutaneous tissue. 

FIG. 3 is an explanatory drawing of the method to 
mount the fringe component 4 to the core component 2 
in the present invention. In this figure, the numerals 2c, 
6a and 30 are the connecting collar of the core compo- 
nent 2, the collar of the tube component 6 on the side of 
the artificial organ, and the screw component to connect 
flange component 4, respectively. After joining the con- 
necting collar 6a of the tube component 6 on the side of 
the artificial organ to the connecting collar 2c of the core 
component 2 with tube component 5 on the side of the 
outer equipment attached, the junction is pinched by the 
. groove 4a to attach the flange component 4 and secure 
it with the screw component 30 to link the core compo- 
nent 2 and the tube component 6. The method to secure 
is not limited to use of the screw component but include 
screw-in, caulking, bonding and the like. The above 
work establishes the linkage between the artificial organ 
and cables and the like from the outer equipment via the 
tube component 5, core component 2, and tube compo- 
nent 6, allowing various medical treatment (injection of 
drug solution, sampling of biological substances, etc.). 

In the embodiment, the junction of the core compo- 
nent and the tube component on the side of the artificial 
organ is secured with the flange component, but the 
method is not limited to this and direct anchoring may 
be used. 

FIG. 4 is an expanded sectional view of a situation 
without flange component in the present invention. 

It has the same configuration with that In FIG. 3 
except that it has no flange component, and that the 
tubular component is secured to the subcutaneous tis- 
sue. 

Since the muscle tissue in the skin has sufficient 
blood flow and has a marked resistance to infection, 
which makes it an effective protective barrier against 
transcutaneous infection, the core and flange compo- 
nents buried in the skin are unlikely to have any adverse 
effect on the living body, considering the fact that they 
also use carbon fiber base materials with favorable bio- 
compatibility. 

A surface layer of porous structure with a high per- 
centage of void of carbon ftoer base materials allows 
smooth and firm binding to the living body, and when the 
component is buried in the living body, the skin tissue 



invades into the pores of the porous structure layer, and 
the entangled carbon fibers and skin tissue enable a 
favorable bonding and fixing of the component to the 
skin tissue. 

5 Moreover, since carbon fiber base materials are 
free of corrosion due to its carbonic surface, and have a 
good affinity with the living body, they stand up to a long- 
term use without causing any looseness after attached 
to the living body. 

to FIG. 5 is an expanded sectional view illustrating the 
embocfiment 2 of the skin button in the present inven- 
tion. 

in this figure, the numerals 7, 8, 9, 11, 12, 14, 17, 
and 1 8 are the epidermis, subcutaneous region, straight 
is muscle of abdomen, skin button, core component, 
flange component, elastic membrane, and spacer, 
respectively. 

The core component 12 is covered with the tubular 
component 13. The flange component is formed as an 

20 integrated part consisting of the tube component 1 5, the 
cylinder portion 14a holding the tube component 16, 
and the flat board containing multiple small holes 14b. 

The flat board of the flange where small holes are 
prepared binds and securely adhered to the straight 

25 muscle of abdomen. The elastic membrane and spacer 
hold by the core and flange components allows relief of 
the relative slippage in the flange component movement 
due to the outer force transmitted to the penetrating site 
on the epidermis via the core component, reducing pain 

so or stress imposing to the epidermis. 

FIG. 6 is an expanded sectional view of the embod- 
iment 3 of the skin button in the present invention. In this 
embodiment, as shown in the figure, a hole membrane 
19 is placed between the core component and the cylin- 

35 der portion of the flange component, which allows the 
same action as the elastic membrane and spacer pro- 
duces. 

FIG. 7 is an expanded sectional view of the embod- 
iment 4 of the skin button in the present invention. 

40 In the figure, the numerals 7, 8, 9, 21, 22, 23, 27 
and 28 are the epidermis, subcutaneous region, straight 
muscle of abdomen, skin button, core component, tubu- 
lar component, elastic component, and joint compo- 
nent, respectively. 

45 In the core component 22, there are a through hole 
22a in which the tube component 15 and the tube com- 
ponent 16 join, and the collar component 22b is 
attached on the side to the epidermis, and the flange 
component 24 to the other edge. 

so The core component 22 on the side of the collar 
component joins with the joint component 28 which 
hooks to the tube component 15 via the elastic compo- 
nent 27 and forms several protrusions 28a on the rim in 
a ring fashion. 

55 These protrusions of the joint component can sup- 
press the movement of the skin at the contact site and 
reduce a pain since the joint component hooks to the 
core component In a freely rotatable manner, and the 
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protrusions change the contact position to a ring shape 
to press the region surrounding the epidermis where the 
core component passes through. 

Moreover, they avoid inhibition of the bonding of the 
tubular component and the subcutaneous tissue. 

In this embodiment the core component and the 
fringe are integrated, but the fringe may be separately 
formed, and hooked and attached to the core compo- 
nent. 

FIG. 8 is an expanded sectional view of the embod- 
iment 5 of the skin button in the present invention, its 
configuration, as shown in the figure, is same as that of 
FIG. 7 except for the core component 32. 

The core component 32 has a truncated corn on 
the side bonding to the epidermis and an integrated 
flange component 32b on the side bonding to the 
straight muscle of abdomen, as well as a through hole 
32a in the center which holds the tube components 15 
and 1 6, and the tubular component 23 covering the trap- 
ezoidal bevel of the core component 

The covering of the trapezoidal bevel with the tubu- 
lar component 23 allow the prevention of down growth, 
that is, an abnormal skin growth at the skin contact site. 
The protrusions of the joint component can suppress 
the movement of the skin at the contact site and reduce 
a pain since the joint component hooks to the core com- 
ponent in a freely rotatable manner, and the protrusions 
change the contact position to a ring shape to press the 
region surrounding the epidermis where the core com- 
ponent passes through. 

Moreover, they avoid inhibition of the bonding of the 
tubular component and the subcutaneous tissue. 

In the embodiment, the core component and the 
fringe are integrated, but the fringe may be separately 
formed and hooked and attached to the core compo- 
nent. 

FIG. 9 is an expanded sectional view of the embod- 
iment 6 of the skin button in the present invention. In the 
figure, the numerals 7, 8, 9, 31, 33, 34 and 38 are the 
epidermis, subcutaneous region, straight muscle of 
abdomen, skin button, tubular component attached to 
the rim of the core component, flange component 
hooked to the core component, and the joint compo- 
nent, respectively. 

One end of the joint component 38 is made in a 
bending form to be in parallel with the epidermis and 
hooked to the core component on the side to the epider- 
mis, while the other end is hooked to the tube compo- 
nent 15 with multiple protrusions 38a formed in a ring 
fashion on the rim in order to push the epidermis. These 
protrusions 38a of the joint component press the epider- 
mis around the site where the core component passes, 
inhibiting the movement of the skin and reducing pain, 
as well as preventing bacterial infection similar to the 
case in FIG. 7. 

FIG. 10 is an expanded sectional view of the 
embodiment 7 of the skin button in the present inven- 
tion. 



In the figure, its configuration is similar to that of 
FIG. 9 except for the joint component 48 and the protru- 
sion component 49. 

The joint component 48 is made in such a bending 

5 form to be in parallel with the epidermis and hooked to 
the core component on the side to the epidermis, while 
the other end is hooked to the tube component 15 with 
the protrusion component 49 where multiple protrusions 
49a formed in a ring fashion on the rim in order to push 

jo the epidermis. Between the joint component 48 and the 
protrusion component 49. the elastic component 40 
hooking to the tube component 15 is attached. 

The elastic component 40 allows relief of the stimu- 
lation to the skin by the movement of the tube compo- 

15 nent 1 5, and also inhibits the movement of the skin and 
reduces pain as well as prevents bacterial infection in 
cooperation with the protrusions 49a which are pres- 
sure components pressing the epidermis around the 
site where the core component passes. 

20 FIG. 1 1 is an explanatory drawing where the belt is 
worn around the human body. 

In the figure, the numerals 3, 5 and 20 are the tubu- 
lar component secured to the rim of the core compo- 
nent, the tube component on the side of the outer 

25 equipment which is hooked to the core component and 
the belt, respectively. 

The belt 20 has a holder 20a which sustains the 
tube component 5 secured to the surface of the belt 20, 
and a through hole 20b whose diameter is larger than 

30 the outer diameter of the tube component 5. Since the 
tube component 5 is sustained by the holder 20a, the 
movement of the tube component would not be directly 
transmitted to the core component, relieving pain in the 
epidermis. Moreover, since the rim of the core compo- 

35 nent attached is pressed by the through hole 20b 
formed in the belt, the movement of the epidermis is 
minimized, reducing pain in the epidermis. 

Since the muscle tissue in the skin has sufficient 
blood flow and has a marked resistance to infection, 

40 which makes it an effective protective barrier against 
transcutaneous infection, the core and flange compo- 
nents buried in the skin are unlikely to have any adverse 
effect on the living body, considering the fact that they 
also use carbon fiber base materials with favorable bio- 

45 compatibility. A surface layer of porous structure with a 
high percentage of void of carbon fiber base materials 
allows smooth and firm bind the skin to tissue of the liv- 
ing body, and when the component is buried in the Irving 
body, the skin tissue invades into the pores of the 

so porous structure layer, and the entangled carbon fibers 
and skin tissue enable a favorable bonding and fixing of 
the component to the skin tissue. 

Moreover, since carbon fiber base materials are 
free of corrosion due to its carbonic surface, and have a 

55 good affinity with the living body, they stand up to a long- 
term use without causing any looseness after attached 
to the living body. 

The embodiment describes the skin button con- 
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nected to the artificial heart, but not limited to it, and 
similar effects can be obtained in the skin buttons used 
in connection of not only an artificial organ but also a liv- 
ing organ with an outer equipment, injection of drug 
solution, sampling of biological substances, input/output 5 
of electric signals, skin penetrating transcutaneous 
attachment for a long term indwelling. 

Claims 

10 

1 . A skin button secured in the subcutaneous tissue of 
the living body, which lets pass through skin pene- 
trating components connecting a living organ or an 
artificial organ in the body to an equipment outside 
the body, the skin button is characterized in that: is 

a core component (2, 12, 22, 32) with at least 
one through hole (2a) which the skin penetrat- 
ing component passes through and with a 
length at least enough to penetrate the subcu- 20 
taneous tissue of the living body (7, 8, 9, 10); 
and 

a tubular component (3, 13, 23) made of fiber 
base material consisting of fibers of biocompat- 
ible materials and attached to the perimeter of 25 
the core component (2, 12, 22, 32) where the 
living tissue contacts. 

2. A skin button according to claim 1 . characterized in 
that a flange (4, 14, 32) protruding from the rim of 30 
one end of the core component (2, 12, 22, 23). 

3. A skin button according to claim 1 , characterized in 
that the skin penetrating components are housed in 
coated tubes (5, 6), the end of the coated tubes (5, 36 
6) are attached to both ends of the core component 

(2, 12, 22,23). 

4. A skin button according to claim 2, characterized in 
that the flange (4. 14, 32b) is formed as a compo- 40 
nent separated from the core component (2), and 
the flange (4) can be freely detached from or 
attached to the core component. 

5. A skin button according to claim 2, characterized in 45 
that low temperature pyrolytic carbon is adhered to 
the part of the tubular component (3, 13, 23) and 
the flange (4, 14, 32b) which contact the living body 

by chemical vapor deposition process. 

50 

6. A skin button according to claim 4, characterized in 
that low temperature pyrolytic carbon is adhered to 
the core component (2) by chemical vapor deposi- . 
tion process after the assembly of the tubular com- 
ponent (3) and the flange (4). ss 

7. A skin button according to claim 2, characterized in 
that the tubular component (3, 13, 23) and flange 



(4, 14, 32b) with low temperature pyrolytic carbon 
are treated with oxide plasma. 

8. A skin button according to claim 1 , characterized in 
that the edge surface and the part contacting the 
living body of the core component (2, 12, 22, 32) 
are treated with carbon coating. 

9. A skin button according to claim 3, characterized by 
comprises: 

said core component (2) with said tubular com- 
ponent to be secured in the subcutaneous tis- 
sue of the living body; 

said coated tube (5) hooked to the connecting 
part of the core component; and 
said coated tube (6) hooked to the connecting 
collar of the core component. 

1 0. A skin button according to claim 1 , characterized by 
comprises: 

a core component (12) with a tubular compo- 
nent (13) to be secured In the subcutaneous 
tissue of the living body; 
a flange (1 4) consisting of a flat board with mul- 
tiple small holes (14b) integrated with a cylin- 
der (14a) holding a coated tube (15) on the side 
of an outer equipment and a coated tube (16) 
on the side of an artificial organ; 
an extendible elastic membrane (17), wherein 
one end of said elastic membrane is attached 
to said core component and other end is 
hooked to said cylinder; and 
a spacer hold (18) between said core compo- 
nent and cylinder, said flat board of said flange 
is attached to the straight muscle of abdomen 
(9) in the subcutaneous tissue. 

11. A skin button according to claim 10, characterized 
in that a doughnut-shaped hollow membrane (1 9) is 
provided between the inner surface of the core 
component and the cylinder of the flange and is 
hooked to them and sustained by them. 

12. A skin button according to claim 1 , characterized by 
comprises: 

a core component (22) consisting of said tube 
component (15), a through hole (22a) to which 
the tube component (16) hooked, a collar (22b) 
on one end, a flange (24) on the other end, and 
a tubular component (23) around its perimeter; 
and 

a holder component (28) which contacts said 
core component on its flange side and is able 
to rotate, has an elastic component (27) 
hooked to said tube component on the inner 
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diameter side, and protrusions (28a) in a ring 
fashion which contact the epidermis of the 
human body at multiple points, said protrusions 
of the holder component contact to the surface 
of the epidermis. 5 

13. A skin button according to claim 12, characterized 
by comprises: 

a core component (32) has said through hole 10 
(32a), and one edge formed in a truncated corn 
shape, and an integrated flange (32b) on the 
other edge to provide the said tubular compo- 
nent; and 

said holder component (28) which contacts is 
said core component on the side of truncated 
corn, said tubular component is adhered to the 
truncated corn shaped bevel of said core com- 
ponent contacting the living body. 

20 

14. A skin button according to claim 12 characterized 
by an extended holder (38) component hooked to 
the epidermic side of the core component attached 
the tubular component and held by the tube compo- 
nent on the side of an outer equipment, wherein the 2s 
extended holder has waterproof protrusions (38a) 
whose one edge bends in parallel with the epider- 
mis and other edge has protrusions contacting the 
epidermis at multiple sites. 

30 

15. A skin button according to claim 14, characterized 
in that the extended holder component is character- 
ized by separated holder component (48) and a 
protrusion component (49) with the protrusions 
(38a), and an extendable elastic component (40) is 35 
provided between a holder component and a pro- 
trusion component. 

16. A skin button according to claim 9, characterized in 
that a belt (20) worn around the human body is 40 
characterized by a holder portion (20a) for the tube 
component on the side of an outer equipment and a 
through hole whose diameter is larger than the 
outer diameter of the tubular component, and sus- 
tains the perimeter of the sWn button on the epider- 45 
mfc side by pressing and holding at the site 
surrounding the through hole (20b). 

17. A skin button according to claim 1 , characterized in 
that titanium nonwoven fabric, fluororesin nonwo- so 
ven fabric, hydroxyapatite, and the like are used as 
base material for a tubular component adhered to 
the core component. 
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